. X-ray diffraction (XRD) patterns of MgGeO 3 :Yb 3+ phosphors with different Yb 3+ concentrations. The indexation of ilmenite MgGeO 3 (#34-0281) is also presented. The XRD patterns were acquired on a PANalytical X'Pert Pro x-ray diffractometer using Cu K1 radiation (λ = 1.5406 Å). The XRD measurements show that there are impurity phases (e.g., Yb 2 Ge 2 O 7 ) in samples containing high Yb 3+ concentrations (>0.5 mole%). In the MgGeO 3 :Yb 3+ phosphor discussed in the main text, the Yb 3+ concentration is 0.1 mole%. Figure 4a in the main text, but in different coordinate systems. The thermoluminescence curves were acquired by monitoring at 1019 nm emission over 20-230 C after the UV pre-irradiated MgGeO 3 :Yb 3+ samples undergoing different decay times from 10 min to 100 h. The samples were pre-irradiated by a 254 nm UV lamp for 15 min. The red lines at the low temperature sides of the thermoluminescence curves are the fittings using an initial rise analysis method using equation I(T) = Cexp(-E/k(T + 273)), where I is the TL intensity, T is the temperature, E is the trap depth, C is a fitting constant, and k is the Boltzmann constant (see text for further details). These fittings were used to determine the trap depths and trap distribution in MgGeO 3 :Yb 3+ , as the results shown in Figure 4b in Figure S6 . Emission spectrum of the white LED flashlight used in PSPL study. The flashlight is a YAG:Ce-based white LED with a output of ~1 mW/cm 2 . The dots curve is the persistent luminescence excitation spectrum of the MgGeO 3 :Yb 3+ phosphor, which is the same as the one in Figure 2b in the main text. It is apparent that the white LED cannot produce persistent luminescence in MgGeO 3 :Yb 3+ . Figure S7 . Red light and 808 nm laser-stimulated persistent luminescence in UV preirradiated MgGeO 3 :Yb 3+ phosphor. Before the red light stimulation, the samples were pre-irradiated by a 254 nm UV lamp for 15 min and decayed 100 h at room temperature. The red light source was achieved by placing a 590 nm cutoff filter in front of a white LED flashlight. Before the 808 nm laser stimulation, the samples were pre-irradiated by a 254 nm UV lamp for 15 min and decayed 24 h at room temperature. A 808 nm laser diode module (output power, 100 mW) was used as the stimulation source. The decays were monitored at 1019 nm emission. 
